Mapping ischemic risk region and necrosis in the isolated heart using EPR imaging.
Reperfusion of ischemic tissue is a common event in the treatment of heart attack and stroke. To study disease pathogenesis, methods are required to measure tissue perfusion and area at risk, as well as localized regions of injury. While histology can provide this information, its destructive nature precludes assessment of time course. Thus, there is a critical need for a noninvasive technique to obtain this information. To map myocardial redox state as a possible index of cellular ischemia and viability, electron paramagnetic resonance (EPR) imaging experiments were performed on isolated rat hearts before and after the onset of regional ischemia using nitroxide spin labels. With coronary artery occlusion, the EPR images clearly showed the risk region as a void of lower intensity that reversed upon reperfusion. The extent of risk region in the heart was similar in EPR imaging and histological measurements. The unique information obtained regarding the time course of changes in redox metabolism of the risk region and normal myocardium can provide important insights regarding the mechanisms of myocardial injury during and following ischemia.